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Mixer 

The invention relates to a mixer, in particular a feed mixer, of the generic type 
explained in Claim 1. 

This type of mixer is known from DE-U-299 1 1 066. The known mixer contains a 
mixing screw which comprises a single spiral which is wound in a screw shape 
around a screw shaft. The spiral terminates in the lower section of the screw shaft 
with a take-up edge. The known mixing screw is furthermore provided with a short 
secondary blade, which is formed similar to another, but shorter spiral which 
extends from a minimum of 20° to a maximum of 360 ° around the screw shaft. 
The secondary blade is provided with a take-up edge which is arranged offset by 
180° to the take-up edge of the actual spiral. The width of the secondary blade in 
the radial direction is a maximum in the region of the take-up edge and reduces 
continuously and prominently to zero with increasing distance from the take-up 
edge. The purpose of this secondary blade is to smooth out the discontinuous 
discharge of the mix, as observed with mixing screws with a single spiral, through 
the discharge opening, whereby the maximum amount of mix is always then 
output when the take-up edge of the spiral passes the discharge opening and 
whereby the amount of the discharge mix is then again substantially reduced. The 
object of the construction of the known mixing screw incorporates the idea that by 
arranging a second take-up edge two maxima in the mix discharge are obtained. 
This result is however not satisfactory. 

Mixing devices with mixing screws are also fitted with the most varied additional 
equipment. For example, US-A-5 456 416 shows a mixer in which the lower 
section of the mixing screw is extended radially outwards, as a type of blade, 
whereby the leading take-up edge is located exactly on the radial line to the 
rotating axis. A deflection plate is mounted on the upper side of the extended part 
to guide the mix in the direction of the rotating axis. 
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US-A-5 590 963 shows a feed mixer which is fitted in the lower section of the 
mixing screw with three evenly spread pushing or smoothing blades. The blades 
are arranged with the outer sections of their take-up edges trailing and comprise a 
narrow, strip-type of design so that also nothing can be deposited here. 

A similar construction is shown in US-A-5 647 665. 

US-A-3 997 146 shows a feed mixer, the mixing screw of which is fitted in its lower 
section again with two strip-shaped scraping elements extending outwards, the 
edges of which run radially to the rotating axis. 

GB-A-2 310 793 describes a feed mixer, which comprises a large number of 
different elements on the lower section of the mixing screw. For example, the 
mixing screw includes a strip-shaped carrier, the leading edge of which runs 
radially, and the upper side of which is fitted with blades. Furthermore, a paddle is 
fitted, which is joined to the rotating axis on an arm which is narrow in the 
circumferential direction. The paddle is formed constructively such that the mix 
dropping down in the vicinity of the boundary wall of the mixing chamber is 
pressed upwards, increasing the density of the material in this section. 

The object of the invention is to develop a mixer in a constructively simple manner, 
such that its discharge behavior with respect to the mix is improved or made more 
even. 

The object is solved by the features stated in Claim 1 . 

This invention is based on the realization that, with an increase in the number of 
stirring tools or the take-up edges for pushing away the mix, it is not completely 
possible to even out the discharge of the mix. On the other hand, according to the 
invention it was found that a significantly better result is obtained when the action 
of the centrifugal force on the mix is increased or extended for this purpose in that 
a guide plate is provided which is fitted with a deposition surface for the mix on 
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which the mix rests and from which the mix is gradually spun off by the rotation of 
the guide plate. In this way a substantially better and more even discharge of the 
mix o ut o f t he d ischarge o pening i s o btained i n a c onstructively s imple m anner 
than could be achieved solely by the additional stirring action of the leading edge 
of the guide plate. 

Advantageous developments of the invention can be taken from the sub-claims. 

Embodiments of the invention are explained in more detail in the following based 
on the drawings. The following are shown: 

Fig.1 a section through a mixer equipped according to the invention in a highly 
diagrammatical form, 

Fig. 2 an enlarged plan view of the mixing screw according to Fig. 1, 

Fig. 3 an enlarged side view of the mixing screw according to Fig. 1, 

Fig. 4 a plan view of a further embodiment of a mixing screw realized according to 
the invention, 

Fig. 5 the side view of the mixing screw of Fig. 4, 

Fig. 6 a plan view of a further embodiment of a mixing screw realized according to 
the invention, and 

Fig. 7 the side view of Fig. 6. 

Fig. 1 shows in a highly diagrammatical form a mixer 1 which can be used as a 
feed mixer, for example, as a feed mixing vehicle. The mixer 1 contains a 
container 2, which comprises a mixing chamber 3 and which is accessible for 
charging via an upper opening 4 and is closed towards the bottom by a bottom 5. 
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A preferably closable discharge opening 6, through which the mix, in particular 
feed in straw form, is discharged is provided in the vicinity of the bottom 5 in one of 
the side walls of the container 2. 

A mixing screw 7 around a vertical rotating axis 7a is arranged for rotation in the 
interior of the mixing chamber. The mixing screw 7 includes a screw shaft 8, which 
can, for example, be formed as a screw tube, and preferably a single spiral 9 
which is wound around it from a region in the vicinity of the bottom 5 up to the 
upper free end of the screw shaft 8. The spiral 9 has its largest radial extent in the 
region of the bottom 5 and narrows in the direction of the free upper end of the 
screw shaft 8. In the illustrated embodiment the narrowing is discontinuous, 
whereby the largest reduction occurs significantly more pronounced between the 
lowermost winding and the next higher winding than between the remaining 
windings. The pitch of the spiral 9 and, where necessary, a bending or curvature of 
its surface correspond to the relationships as for normal mixing screws for this 
application. 

In the lower section of the mixing screw 7, slightly above the bottom 5, a device 10 
for smoothing the discharge of the mix out of the discharge opening 6 is provided. 
The device 10 is formed such that the effect of the centrifugal force on the mix due 
to the rotation of the vertical rotating axis 7a increases. For this purpose at least 
one guide plate 1 1 is provided, which interacts with the start of the spiral 9 in the 
region of the bottom 5 and passes the discharge opening 6. Preferably however, 
two or three guide plates 1 1 are arranged symmetrically distributed about the 
vertical rotating axis at equal spacing, whereby only one of the guide plates 
interacts with the beginning of the spiral 9 and each guide plate 1 1 preferably 
extends over a maximum of 60°, because then an essentially continuous 
discharge volume of the mix can be achieved without the risk of blockages. 

Each of the guide plates 1 1 illustrated in more detail in Figs. 2 and 3 is formed in 
the illustrated embodiment approximately in the shape of a circular sector or cake 
slice and comprises a take-up edge 12, leading in the rotational direction D and 
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which is preferably arranged at a take-up strip, a circumferential edge 13 and a 
trailing edge 14. Where it meets the take-up edge 12, the circumferential edge 13 
has a distance R to the rotating axis 7a, which corresponds approximately to the 
radius of the bottom 5 or, with a non-circular bottom 5, the smallest distance of the 
circumference of the bottom 5 to the rotating axis 7a, so that the take-up edge 12 
essentially passes over the complete bottom area. The distance R of the 
circumferential edge 13 remains essentially the same or only reduces 
insignificantly to the trailing edge 14. In the illustrated embodiment the 
circumferential edge 13 extends over an angular range of approximately 60°. 

On the other hand the largest distance r of the spiral 9 of the mixing screw 7 from 
the rotating axis 7a is lower by the amount a than the distance R, so that the guide 
plate 11 protrudes along the whole circumferential edge 13 under the spiral 9, 
whereby the area 11a of the guide plate 11, pointing upwards, is formed as a 
deposition area for the mix. For a good deposition of the mix, the deposition 
surface 11a is formed preferably flat, i.e. not curved, but it can however be 
provided with a pitch from the take-up edge 12 in the direction of the trailing edge 
14, which is the same or smaller than the pitch of the spiral 9. 

The guide plate 1 1 is fitted asymmetrically in the illustrated embodiment, i.e. the 
outer region of the take-up edge 12, which meets the circumferential edge 13, is 
formed trailing in the direction of rotation D with respect to the regions, located 
further inwards radially, of the take-up edge 12, whereby the take-up edge 12 
preferably runs tangentially to the screw tube 8. The trailing edge 14 runs 
essentially radially to the rotating axis 7a. 

In the illustrated embodiment two essentially identically formed guide plates 1 1 are 
fitted and symmetrically offset, i.e. by 180°, about the rotating axis 7a. In this way 
a deposition surface 1 1a for falling mix is located under about 20% to about 40%, 
preferably 30% of the outer edge of the lowermost full winding of the spiral 9, so 
that a higher proportion of the mix which drops down between the screw and the 
side wall reaches the deposition surfaces 11a and is continually spun off by the 
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centrifugal force during the rotation of the guide plates 1 1 , so that this spinning off 
is superimposed on the radial pushing out action due to the two take-up edges 12 
of the two guide plates 11 out of the discharge opening 6. In this way an 
essentially more even discharge of the mix out of the discharge opening 5 is 
achieved than would be possible just with the two take-up edges 12 alone. 

In the illustrated embodiment the circumferential edge 13 of each of the guide 
plates 1 1 is provided with a mix deflecting area 1 5a which is arranged on an apron 
15 which extends cylindrically downwards. The deflection area 15a is formed 
constructively in the same way and acts similar to the deflecting area of DE-U-202 
01 339, the disclosure content of which is included here by reference. Due to this 
deflecting area, with mixers, which contain more than two mixing screws and for 
which transfer openings are provided between the mixing screws, the mix is 
prevented from being pressed back to the rear mixing screw by the mixing screw 
leading in the desired conveying direction. Here, the rotating positions of the 
mixing screws are mutually matched such that the transfer opening is closed by 
the apron 1 5 when the mixing screw leading in the desired conveying direction 
tends to press mix back to the rear mixing screw. 

In the embodiments of a mixing screw 7 drawn in Figs. 2 and 3, one of the guide 
plates 1 1 is formed in one piece with the spiral 9 or with the plate trailing edge 14 
welded to its lower leading edge so that the take-up edge 12 of this guide plate 1 1 
acts as the take-up edge for the spiral 9. 

Figs. 4 to 7 show versions of this construction. 

Figs. 4 and 5 show another device 10 for smoothing the discharge of the mix with 
a mixing screw 17 which essentially only differs from the mixing screw 7 by a 
larger number of guide plates 1 1, whereby in this casethree identically formed 
guide plates 1 1 are provided which are essentially formed and arranged similar to 
the guide plates 1 1 of Fig. 2, but which in each case can extend over an angular 
range of less than 60°. In the total amount however the deposition areas 10a cover 
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again preferably 30% or 120%. All three guide plates 1 1 are arranged in the same 
plane. 

Another special feature of the mixing screw 17 relates to the arrangement of the 
first guide plate 11, assigned to the lower end of the spiral 9. As shown, 
particularly by Fig. 5, the spiral 9 has in the normal way a free take-up edge 18, 
which extends essentially radially to the rotating axis 7a. This take-up edge 18 is, 
as usual, arranged in the vicinity of the bottom 5. The directly following guide plate 
1 1 comprises essentially the same pitch as the spiral 9 and, with its trailing edge 
14 at a vertical distance v and a horizontal distance h, it is however arranged 
parallel to the take-up edge 18 so that a gap 19 is formed between the take-up 
edge 1 8 of the spiral 9 and the trailing edge 14 of the contacting guide plate 1 1 . 

Figs. 6 and 7 show a further embodiment of a device 10 according to the invention 
for smoothing the discharge of the mix with a mixing screw 27, which differs from 
the mixing screw according to Figs. 2 and 3 in that the spiral 9, as with the 
embodiment according to Figs. 4 and 5, comprises its own take-up edge 28, which 
is arranged at a vertical distance v and horizontal distance h below the trailing 
edge 14 of the contacting guide plate 11, in contrast to Figs. 4 and 5 however so 
that both edges 14 and 18 overlap in the vertical direction so that both edges 
border a gap 29 extending in the vertical direction. 

The invention is not limited to the described and illustrated embodiments. For 
example, each embodiment of a mixing screw according to the invention can be 
equipped with two, three or even more guide plates, which are however preferably 
evenly spaced and arranged with trailing or tangential take-up edges around the 
rotating axis. Consequently, that portion of the circumferential edge of the lower 
full winding of the spiral, which has beneath it a deposition surface of the guide 
plate, can be substantially increased. Instead of the mixing screw illustrated in Fig. 
1 , mixing screws with a uniformly narrowing or constantly large spiral can be used. 



